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(54) Physical quantity distribution sensor, method of driving said sensor and method of 
producing said sensor 



(57) A physical quantity distribution sensor is dis- 
closed. The sensor comprises: a plurality of sensor/stor- 
age sections each having a sensor element for sensing 
a received physical quantity and a storage element for 
storing the information of physical quantity sensed by 
the sensor element; a selector for selecting at least one 
of the sensor/storage sections; and a plurality of buffers 
each capable of detecting and supplying the information 
stored in at least one selected sensor/storage section. 
This sensor further comprises at least one selection sig- 
nal transfer line for transferring an output of the selector. 
Power supply input portions of the buffers are con- 
nected to the selection signal transfer line, and the buff- 
ers are operated using, as a power voltage, an output of 
the selector entered into the buffers through the selec- 
tion signal transfer line. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a physical quantity 
distribution sensor, a method of driving said sensor and 
a method of producing said sensor. 

Recently, there is increased a demand for a semi- 
conductor device for sensing the spatial distribution of a 
physical quantity in a variety of fields. Particular atten- 
tion is placed on a solid-state imaging device for sens- 
ing a light quantity as the physical quantity. More 
specifically, such a so-called amplifier-type solid-state 
imaging device is designed in the following manner. A 
plurality of storage sections are arranged to store a sig- 
nal electric charge obtained through photo-electric con- 
version at the associated one of a plurality of 
photoelectric conversion sections. Each storage section 
is connected to the operation control portion of a tran- 
sistor such as the gate of a field-effect transistor (FET) 
or the base of a bipolar transistor, or provision is made 
such that the storage section also serves as an opera- 
tion control section. Accordingly, an electric current 
flowing in each transistor is controlled based on that 
potential of the associated storage section which varies 
with the amount of a signal electric charge. 

With reference to Fig. 12, the following description 
will discuss the arrangement and operation of a physical 
quantity distribution sensor of prior art with an amplifier- 
type solid-state imaging device taken as an example. 

As shown in Fig. 12, pixels 2 are arranged in a plu- 
rality of rows and a plurality of columns in an imaging 
region (generally, a region in which a physical quantity is 
to be sensed and stored) 1 . Each pixel 2 comprises a 
photoelectric conversion/storage section 3 and a driving 
transistor 5 having a gate 4. 

A selected-row-driving transistor 10 is disposed in 
each selected-row-driver 8, and a voltage is to be sup- 
plied to each selected-row-driving transistor 10 from a 
selected-row-driving-voltage input portion 9. Whether or 
not each selected-row-driving transistor 10 is electri- 
cally conductive, is controlled by a voltage of each out- 
put portion 7 of a shift register for row selection 6. An 
output of a selected-row-driving transistor 10 is con- 
nected to a plurality of row-select-transistors 12 
arranged in the row through one of row selection lines 
1 1 , which allows a single pixel row to be selected out of 
the plurality of pixel rows. 

The row-select-transistors 12 arranged in the same 
column are connected to a corresponding one of load 
transistors 14 through one of vertical signal lines 13. 
The output potential of each photoelectric conver- 
sion/storage section 3 varies with the amount of signal 
electric charge stored therein. The output potential of 
each photoelectric conversion/storage section 3 is given 
to the gate 4 of a corresponding driving transistor 5 
which is connected to one of power supply lines 17. 
There is formed a source follower circuit in which the 



driving transistor 5 serves as a driving transistor and in 
which the load transistor 14 connected to a second 
power supply voltage (Vss) terminal 15 and to a gate 
input portion 16, serves as a load transistor. A power 
5 supply voltage (Vdd) is supplied to each power supply 
line 17 from a first power supply voltage (Vdd) terminal 
27. 

An output of the source follower circuit including the 
driving transistor 5 and the load transistor 1 4 is supplied 
io to one of horizontal signal lines 24 through a signal col- 
umn selection transistor 23 disposed in the associated 
one of column selection drivers 22. Whether or not sig- 
nal column selection transistors 23 are electrically con- 
ductive, is controlled by voltages generated at output 
is portions 21 of a shift register 20 for column selection. 
According to this control, a single pixel column is 
selected out of the plurality of pixel columns. An output 
of the source follower circuit in a selected column, is 
selectively sent to an impedance conversion section 25 
20 through the horizontal signal line 24, and then supplied 
to an output portion 26 through the impedance conver- 
sion section 25. 

After the signals are read out from all the pixels 2 
arranged in the selected row, a reset voltage input por- 
25 tion 28 sends a reset voltage to the selected-row-reset- 
driving transistor 29 in the selected-row-driver 8 for the 
selected row, thereby to drive the pixel reset transistors 
30 in the selected row through a pixel-reset-voltage- 
supply line 19 associated with the selected row This 
30 resets the signal electric charges stored in the photoe- 
lectric conversion/storage sections 3 in the selected 
row. Then, these photoelectric conversion/storage sec- 
tions 3 again start storing signal electric charges. 

According to the above-mentioned arrangement of 
35 prior art, each pixel has a photoelectric conversion sec- 
tion and an electric charge storage section, or a photo- 
electric conversion/storage section 3 having both 
conversion and storage functions as in the above exam- 
ple, a row-select-transistor 12, a driving transistor 5 for 
40 amplifying an output of the photoelectric conver- 
sion/storage section 3, and a reset transistor 30 for 
resetting the electric charge stored in the electric 
charge storage section or the photoelectric conver- 
sion/storage section 3. Further, there are required a 
45 number of input/output lines such as the power supply 
lines 17 for driving transistors, the row-select-lines 11, 
the pixel-reset-voltage-supply lines 19, the vertical sig- 
nal lines 13 and the like. 

This complicates each pixel in arrangement and 
so makes it difficult to enhance the performance thereof. It 
is also difficult to reduce each pixel in area to increase 
the number of pixels in the same area and to reduce the 
device in size. 

In view of the foregoing, it is an object of the present 
55 invention to provide a physical quantity distribution sen- 
sor reduced in the number of input lines connected to 
pixels to simplify the pixels in arrangement, thus ena- 
bling to increase the number of pixels in the same area 
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and to reduce the device in size. 
SUMMARY OF THE INVENTION 

The present invention provides a physical quantity 
distribution sensor comprising: a plurality of sensor/stor- 
age sections each having a sensor element for sensing 
a received physical quantity and a storage element for 
storing the information of physical quantity sensed by 
the sensor element; a selector for selecting at least one 
of the plurality of sensor/storage sections; and a plural- 
ity of buffers each capable of detecting and supplying 
the information stored in at least one selected sen- 
sor/storage section, and wherein there is disposed at 
least one selection signal transfer line for transferring an 
output of the selector, that power supply input portions 
of the buffers are connected to the selection signal 
transfer line, and that the buffers are operated using, as 
a power voltage, an output of the selector entered into 
the buffers through the selection signal transfer line. 

The present invention provides another physical 
quantity distribution sensor having a plurality of unit 
cells arranged in N rows and M columns (each of N and 
M being a natural number not less than 2), each of the 
plurality of unit cells comprising (i) a sensor/storage 
section having (a) a sensor element for sensing a phys- 
ical quantity and (b) a storage element for storing the 
information of physical quantity sensed by the sensor 
element, and (ii) a reset element for resetting the stor- 
age element, and this physical quantity distribution sen- 
sor is characterized in that there are disposed: a row 
selector for selecting one row out of the N rows; buffers 
in the M columns each for detecting and supplying the 
information stored in the storage element of the sen- 
sor/storage section in a selected row; and N selection 
signal transfer lines each for transferring an output sig- 
nal of the row selector to each of the N rows, and that 
power supply input portions of the buffers in the M col- 
umns are connected to the N selection signal transfer 
lines and arranged to receive a power voltage through 
the selection signal transfer line in a selected row. 

The present invention provides a further physical 
quantity distribution sensor comprising: sensor/storage 
sections each of which is disposed in each of a plurality 
of unit cells in a region to be sensed and stored and 
each of which comprises a sensor element for sensing 
a received physical quantity and a storage element for 
storing the information of sensed physical quantity; a 
plurality of buffers each of which is assigned to at least 
one sensor/storage section and each of which is 
arranged to detect and supply the information stored in 
the sensor element of the sensor/storage section; and a 
selector for selecting at least one sensor/storage sec- 
tion, and this physical quantity distribution sensor is 
characterized in that each of the plurality of buffers com- 
prises an electric current control element for controlling 
the electric current flowing in each buffer, that an control 
input portion of each of the electric current control ele- 



ments is connected to each of output portions of the 
selector, and that only the buffer assigned to the sen- 
sor/storage section selected by the selector is operated. 
The present invention provides still another physi- 

5 cal quantity distribution sensor having a plurality of unit 
cells arranged in N rows and M columns (N being a nat- 
ural number not less than 1 and M being a natural 
number not less than 2), each of the plurality of unit cells 
comprising (i) a sensor/storage section having (a) a 

10 sensor element for sensing a physical quantity and (b) a 
storage element for storing the information of physical 
quantity sensed by the sensor element, and (ii) a reset 
element for resetting the storage element, and this 
physical quantity distribution sensor is characterized in 

75 that there are disposed: a column selector for selecting 
one column out of the M columns; and buffers in the M 
columns each for detecting and supplying the informa- 
tion stored in the storage element of at least one sen- 
sor/storage section in a selected column, and that 

20 output portions of the column selector are respectively 
connected to input portions of electric current control 
elements of the buffers. 

The present invention provides a still further physi- 
cal quantity distribution sensor having a plurality of unit 

25 ceils arranged in N rows and M columns (N being a nat- 
ural number not less than 1 and M being a natural 
number not less than 2), each of the plurality of unit cells 
comprising (i) a sensor/storage section having (a) a 
sensor element for sensing a physical quantity and (b) a 

30 storage element for storing the information of physical 
quantity sensed by the sensor element, and (ii) a reset 
element for resetting the storage element, and this 
physical quantity distribution sensor is characterized by 
comprising: a column selector for selecting one column 

35 out of the M columns; buffers in the M columns each for 
detecting and supplying the information stored in the 
storage element of at least one sensor/storage section 
in a selected column; a sensor output portion for exter- 
nally supplying a signal supplied from the output portion 

40 of each of the buffers; an output signal transfer line con- 
nected to the sensor output portion directly or through 
an impedance conversion section; and switching ele- 
ments arranged such that an electric current flows in the 
buffer in a column selected by the column selector. 

45 The present invention provides a method of driving 
a physical quantity distribution sensor which comprises 
(i) sensor/storage sections each of which is disposed in 
each of a plurality of unit cells and each of which 
includes a sensor element for sensing a received phys- 

so ical quantity and a storage element for storing the infor- 
mation of physical quantity sensed by the sensor 
element, and (ii) buffers each for detecting and supply- 
ing the information stored in the storage element of at 
least one sensor/storage section, and in which at least 

55 one selection signal transfer line of a selector for select- 
ing a portion of the plurality of unit cells, is electrically 
connected to power supply input portions of the buffers, 
and this driving method is characterized in that selection 
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of a row to be read out is conducted by supplying a 
power voltage to the buffers of the row to be selected. 

The present invention provides another method of 
driving a physical quantity distribution sensor which 
comprises (i) sensor/storage sections each of which is 
disposed in each of a plurality of unit cells and each of 
which includes a sensor element for sensing a received 
physical quantity and a storage element for storing the 
information of physical quantity sensed by the sensor 
element, and (ii) buffers each for detecting and supply- 
ing the information stored in the storage element of at 
least one sensor/storage section, and in which at least 
one selection signal transfer line of a first selector for 
selecting a portion of the plurality of unit cells, is electri- 
cally connected to power supply input portions of the 
buffers, and this driving method is characterized in that 
selection in the nth row to be read out is conducted 
simultaneously with selection of the (n-1)th row to be 
reset. 

The present invention provides a further method of 
driving a physical quantity distribution sensor which 
comprises (i) sensor/storage sections each of which is 
disposed in each of a plurality of unit cells and each of 
which includes a sensor element for sensing a received 
physical quantity and a storage element for storing the 
information of physical quantity sensed by the sensor 
element, and (ii) buffers each for detecting and supply- 
ing the information stored in the storage element of at 
least one sensor/storage section, and in which output 
portions of a second selector for column selection are 
connected to input portions of electric current control 
means of the buffers, and this driving method is charac- 
terized in that column selection and control of an elec- 
tric current flowing in the buffer in a selected column are 
conducted at the same timing. 

The present invention provides still another method 
of driving a physical quantity distribution sensor which 
comprises (i) sensor/storage sections each of which is 
disposed in each of a plurality of unit cells and each of 
which includes a sensor element for sensing a received 
physical quantity and a storage element for storing the 
information of physical quantity sensed by the sensor 
element, and (ii) buffers each for sensing and supplying 
the information stored in the storage element of at least 
one sensor/storage section, and in which a first input 
portion of an electric current control means of the buffer 
in the mth column is connected to a column selector at 
its output portion for the (m-a)th column (a £ 1), and in 
which a second input portion of the electric current con- 
trol means of the buffer in the mth column is connected 
to the column selector at its output portion for the (m- 
b)th column (b £ 1), and this driving method is charac- 
terized in that an electric current in the buffer in the mth 
column rises at the time when the (m-a)th column is 
selected, and falls at the time when the (m-b)th column 
is selected. 

The present invention provides a method of produc- 
ing a physical quantity distribution sensor having a plu- 
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ral'rty of unit cells arranged in N rows and M columns 
(each of N and M being a natural number not less than 
2), each of the plurality of unit cells comprising (i) a sen- 
sor/storage section having (a) a sensor element for 

5 sensing a physical quantity and (b) a storage element 
for storing the information of physical quantity sensed 
by the sensor element, and (ii) a reset element for reset- 
ting the storage element, the physical quantity distribu- 
tion sensor comprising: a row selector for selecting one 

w row out of the N rows; buffers in the M columns each for 
detecting and supplying the information stored in the 
storage element of the sensor/storage section in a 
selected row; and N selection signal transfer lines each 
for transferring an output signal of the row selector to 

75 each of the N rows, power supply input portions of the 
buffers in the M columns being connected to the N 
selection signal transfer lines and arranged to receive a 
power voltage through the selection signal transfer line 
in a selected row, each of the buffers in the M columns 

20 having a source follower circuit comprising a plurality of 
driving elements assigned to the unit cells of each col- 
umn and at least one load element connected to the 
driving elements, and this producing method is charac- 
terized by comprising: a step of forming the selection 

25 signal transfer lines; and a step of forming a wiring for 
connecting the driving elements to the load elements, 
these two steps forming two wirings different in level 
from each other. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to a 
first embodiment of the present invention; 

35 

Fig. 2 is a timing chart illustrating a method of driv- 
ing the physical quantity distribution sensor in Fig. 
1; 

40 Fig. 3 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to a 
second embodiment of the present invention; 

Fig. 4 is a view illustrating the arrangement of a 
45 physical quantity distribution sensor according to a 
third embodiment of the present invention; 

Fig. 5 is a timing chart illustrating a method of driv- 
ing the physical quantity distribution sensor in Fig. 
50 4; 

Fig. 6 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to a 
fourth embodiment of the present invention; 

55 

Fig. 7 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to a 
fifth embodiment of the present invention; 
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Fig. 8 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to a 
sixth embodiment of the present invention; 

Fig. 9 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to a 
seventh embodiment of the present invention; 

Fig. 10 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to 
an eighth embodiment of the present invention; 

Fig. 1 1 is a timing chart illustrating a method of driv- 
ing the physical quantity distribution sensor in each 
of Figs. 9 and 10; and 

Fig. 12 is a view illustrating a physical quantity dis- 
tribution sensor of prior art. 

DETAILED DESCRIPTION OF THE INVENTION 

With reference to the accompanying drawings, the 
following description will discuss a physical quantity dis- 
tribution sensor according to the present invention and a 
sensor driving method according to the present inven- 
tion. 

(First Embodiment) 

Fig. 1 illustrates the arrangement of a physical 
quantity distribution sensor according to the first 
embodiment of the present invention. This sensor is a 
solid-state imaging device in which unit cells are two- 
dimensionally arranged. 

In an imaging area (a region in which physical 
quantities are to be sensed and stored) 31 , pixels 32 are 
arranged in a plurality of rows and a plurality of columns. 
Fig. 1 shows pixels 32 in the (n-1)th row, the nth row, the 
(n+1)th row, the (m-1)th column, the mth column and 
the (m+1)th column (in which each of n and m is a pos- 
itive integer). Each pixel 32 has a photoelectric conver- 
sion/storage section 33. a driving transistor 35 having a 
gate 34, and a pixel reset transistor 60. The photoelec- 
tric conversion/storage section 33 serves as a photoe- 
lectric conversion element and also as a storage 
element. 

A shift register 36 for row selection successively 
selects one row out of the plurality of rows through 
selected-row-drivers 38 each including a selected-row- 
driving transistor 40. An electrical potential at the output 
portion 37 assigned to a row to be selected is raised to 
allow the driving transistor 40 in the row to be selected. 
Thus, the shift register 36 controls the conductive/non- 
conductive state of each driving transistor 40. A first 
power supply voltage (Vdd) is applied to each driving 
transistor 40 from a selected-row-driving voltage input 
portion 39. Accordingly, when a selected one of the driv- 
ing transistors 40 is made to be electrically conductive, 



the output of this selected driving transistor 40 is sub- 
stantially equal to the power supply voltage (Vdd). The 
output of the selected transistor 40 is supplied to the 
driving transistors 35 arranged in the selected row 
5 through the associated one of a plurality of selected- 
row-power-supply lines 41. In other words, the first 
embodiment is designed such that the power voltage is 
supplied only to a selected one of the rows with no 
power voltage supplied to the other rows which are not 
10 being selected. 

Power input portions of the driving transistors 35 in 
each row are connected to the associated one of the 
plurality of selected-row-power-supply lines 41. An out- 
put portion of each driving transistor 35 is connected to 
is a corresponding load transistor 44 through the associ- 
ated one of a plurality of vertical signal lines 43. Each 
load transistor 44 is connected to a second power sup- 
ply voltage (Vss) terminal 45 and a gate input portion 
46. The electrical potential at each photoelectric conver- 
ge sion/storage section 33 which varies with the signal 
electric charges stored therein determined the electrical 
potential at the gate 34 of the associated driving transis- 
tor 35. Each driving transistor 35 and the corresponding 
load transistor 44 form a source follower circuit. Each 
25 source follower circuit produces an output, in accord- 
ance with the signal electric charge of the associated 
photoelectric conversion/storage section 33, on the 
associated vertical signal line 43. 

A shift register 50 for column selection is designed 
30 such that, the voltage of the output portion 51 assigned 
to a column to be selected is raised to allow the associ- 
ated signal column selection transistor 53 in the column 
selection driver 52 to be electrically conductive. As a 
result, the electrical potential on the vertical signal line 
35 43 in the selected column, i.e., the output from the 
source follower circuit in the selected column, is sup- 
plied to a horizontal signal line 54. This output is then 
transferred to a device output portion 56 through an 
impedance conversion section (output buffer) 55. 
40 After the signals are read out from all the pixels in 
the selected row, the selected-row-reset-driving transis- 
tor 59 in the selected row becomes electrically conduc- 
tive in response to a reset signal applied from a reset 
voltage input portion 58, thereby to supply a voltage to a 
45 selected one of a plurality of pixel-reset-vottage-supply 
lines 49. According to the voltage on the selected line 
49, the pixel reset transistors 60 in the selected row 
becomes electrically conductive to clear the signal elec- 
tric charges stored in the photoelectric conversion/stor- 
50 age sections 33 in the selected row. The photoelectric 
conversion/storage sections 33 again start storing sig- 
nal electric charges. 

According to the arrangement above-mentioned, an 
electric power is supplied, through each select ed-row- 
55 power-supply line 41, to each source follower circuit 
formed of the driving transistors 35 and the correspond- 
ing load transistor 44. This eliminates interconnection 
lines such as the power supply lines 17 (Fig. 12) in the 
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prior art, thus simplifying the sensor in circuit arrange- 
ment. 

According to the first embodiment, the power sup- 
ply voltage Vdd applied to the input portion 39, is used, 
without being lowered, as the power source of each 
source follower circuit. Accordingly, a so-called embed- 
ded transistor is preferably used as each selected-row- 
driving transistor 40. Further, a bootstrap circuit may 
also be used as each selected-row-driving transistor 40 
with similar effects produced. 

With reference to Figs. 1 and 2, the following 
description will discuss the operation of the sensor of 
the first embodiment. 

Fig. 2 shows the waveforms of signals in a period 
61 during which the nth row is being selected, and in a 
period 62 during which the (n+1)th row is being 
selected. 

A row selection driving voltage 63 refers to the 
power supply voltage Vdd applied to the selected-row- 
driving-voltage input portion 39 in Fig. 1. The voltage 
reference point (0 Volt) of the row selection driving volt- 
age 63 is generally designated by 64. In the period 61 
during which the nth row is being selected, a row-select- 
voltage 65 supplied to the selected-row-power-supply 
line 41 in the nth row, becomes HIGH. In the period 62 
during which the (n+1)th row is being selected, a row- 
select-voltage 66 supplied to the selected-row-power- 
supply line 41 in the (n+l)th row, becomes HIGH. 

The following description will discuss in detail how 
the sensor is driven when the nth row is being selected. 

In the shift register 36 for row selection, the output 
portion 37 assigned to the nth row supplies a row- 
select-signal to activate the selected-row-driving tran- 
sistor 40 in the nth row. This electrically connects the 
selected-row-driving-voltage input portion 39 to the 
selected-row-power-supply line 41 in the nth row. 
Accordingly, in the period 61 during which the nth row is 
being selected, the row-select-voltage 65 supplied to 
the selected-row-power-supply line 41 in the nth row 
becomes HIGH. Therefore, the power supply voltage 
Vdd is supplied to the power supply input portions of the 
source follower circuits (serving as buffers) each formed 
of the driving transistor 35 in the nth row and the corre- 
sponding load transistor 44, such that the pieces of 
information stored in the photoelectric conversion/stor- 
age sections 33 in the nth row are read out. According 
to the pieces of information thus read, the vertical signal 
lines 43 each connecting the driving transistor 35 to the 
corresponding load transistor 44 are changed in electri- 
cal potential. The changes in electrical potential of the 
vertical signal lines 43 occur for all the columns sub- 
stantially at the same time. The load transistor 44 func- 
tions as a constant current source of the source follower 
circuit including the load transistor 44 and it determines 
an electric current f lowing in that source follower circuit. 

In the shift register 50 for column selection, the volt- 
ages of the output portions 51 are raised, in the form of 
a pulse, from LOW to HIGH respectively for the columns 



to be successively selected. As shown in Fig. 2, a col- 
umn selection voltage 67 for the (m-1)th column, a col- 
umn selection voltage 68 for the mth column and a 
column selection voltage 69 for the (m+1)th column 

5 have column selection pulses 72, 73, 74, respectively. 
Accordingly, the outputs of the source follower circuits of 
the corresponding columns are transferred to the output 
buffer 55. Such transfer is achieved when the signal col- 
umn selection transistors 53 in the respective columns 

10 are successively conducted. As a result, the outputs of 
the source follower circuits assigned to the (m-1)th col- 
umn, the mth column and the (m+1)th column, respec- 
tively, are supplied as an output voltage 70 through the 
output buffer 55. The output from the nth-row/(m-1)th- 

15 column pixel is generally designated by a reference 
numeral of 75. 

After completion of the output from the pixels 
arranged in the nth row, a reset voltage 71 applied to the 
reset voltage input portion 58 is raised from LOW to 

20 HIGH in the form of a pulse to form a reset pulse 76. 
This causes all the pixel reset transistors 60 in the nth 
row to be conducted. The power supply portions of the 
pixel reset transistors 60 in the nth row are connected to 
the selected-row-power-supply line 41 in the nth row. 

25 Accordingly, when the pixel reset transistors 60 in the 
nth row are made to be conductive, the potential levels 
of the photoelectric conversion/storage sections 33 in 
the nth row are reset to the level of the power supply 
voltage. Thereafter, the (n+1)th row is selected and sim- 

30 ilar operations are then conducted. 

In the first embodiment, the description has been 
made of the arrangement in which each photoelectric 
conversion/storage section 33 serves as a photoelectric 
conversion element and also as a storage element for 

35 storing the output of the photoelectric conversion ele- 
ment. However, it is a matter of course that each photo- 
electric conversion/storage section 33 may comprise a 
photoelectric conversion element and a storage ele- 
ment for storing the output of the photoelectric conver- 

40 sion element. This is also applied to second to eighth 
embodiments discussed in the following. 

(Second Embodiment) 

45 Fig. 3 illustrates the circuit of a physical quantity 
distribution sensor according to the second embodi- 
ment of the present invention, in the following, there is 
omitted a description of those parts in the second 
embodiment which are similar in arrangement to parts 

so in the first embodiment. 

The sensor of the second embodiment differs from 
the sensor of the first embodiment in that each pixel fur- 
ther has a selected-row-transistor 42 disposed between 
the driving transistor 35 and the associated vertical sig- 

55 nal line 43. Since the gate input portion of each 
selected-row-transistor 42 is connected to the associ- 
ated selected-row-power-supply line 41, only the tran- 
sistors 42 in a selected row are made electrically 
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conductive. 

According to the second embodiment, it is assured 
in a wide range of voltage that the selected one of the 
driving transistors 35 in a certain row is selectively con- 
nected to the associated vertical signal line 43. Thus, a s 
wide range of operational voltage can be used. 

The timings in a method of driving the sensor of the 
second embodiment are the same as those in the first 
embodiment. 

10 

(Third Embodiment) 

Fig. 4 is a view illustrating the circuit of a physical 
quantity distribution sensor according to the third 
embodiment of the present invention. In the following, is 
there is omitted a description of those parts in the third 
embodiment which are similar in arrangement to parts 
in the first embodiment. 

The third embodiment differs from the first embodi- 
ment in the following points. 20 

In the third embodiment, the selected-row-reset- 
driving transistors 59 and the pixel-reset-voltage-supply 
lines 49 in the first embodiment are not disposed, and 
the selected-row-power-supply line 79 in the nth row (n 

= 2, 3, N) is connected to input control portions of 25 

the pixel reset transistors 80 in the (n-l)th row. In other 
words, the selected-row-power-supply line 79 in the nth 
row (n = 2, 3, ... N) also serves as a pixel-reset-voltage- 
supply source for the (n-1)th row. Accordingly, the third 
embodiment is further simplified in circuit arrangement. 30 

With reference to Fig. 5, the following description 
will discuss the operation of the physical quantity distri- 
bution sensor of the third embodiment. 

A row selection driving voltage 63 refers to the 
power supply voltage Vdd applied to the selected-row- 3$ 
driving-voltage input portion 39 in Fig. 4. The voltage 
reference point (0 Volt) of the row selection driving volt- 
age 63 is generally designated by 64. In a period 61 dur- 
ing which the nth row is being selected, a row selection 
voltage 65 supplied to the selected-row-power-supply 40 
line 79 in the nth row, becomes HIGH. In a period 62 
during which the (n+1)th row is being selected, a row- 
select-voltage 66 supplied to the selected-row-power- 
supply line 79 in the (n+1)th row, becomes HIGH. 

In the shift register 36 for row selection, the output 45 
portion 37 in the nth row supplies a row-select-signal to 
activates the selected-row-driving transistor 40 in the 
nth row. This electrically connects the selected -row- 
driving voltage input portion 39 to the selected-row- 
power-supply line 79 in the nth row. Accordingly, in the so 
period 61 during which the nth row is being selected, 
the row-select-voltage 65 on the selected-row-power- 
supply line 79 in the nth row becomes HIGH. Therefore, 
the power supply voltage Vdd is supplied to the power 
supply input portions of the source follower circuits. Fur- 55 
ther, there are conducted (i) the driving transistors 35 in 
the selected row and (ii) the selected-row-transistors 42 
disposed between these driving transistors 35 and the 



corresponding vertical signal lines 43. This operates the 
source follower circuits (buffers) formed of the driving 
transistors 35 in the nth row and the corresponding load 
transistors 44, such that the pieces of information stored 
in the photoelectric conversion/storage sections 33 in 
the nth row are read out. According to the pieces of 
information thus read, the vertical signal lines 43 con- 
necting the driving transistors 35 to the load transistors 
44 are changed in potential. The changes in potential of 
the vertical signal lines 43 occur in all the columns sub- 
stantially at the same time. The load transistor 44 of 
each column, functions as a constant electric current 
source for determining an electric current flowing in the 
source follower circuit of the column. 

In the shift register 50 for column selection, the volt- 
ages of the output portions 51 are raised, in the form of 
a pulse, from LOW to HIGH respectively for the columns 
to be successively selected. As shown in Fig. 5, a col- 
umn selection voltage 67 in the (m-1)th column, a col- 
umn selection voltage 68 in the mth column and a 
column selection voltage 69 in the (m+1 )th column have 
column selection pulses 72, 73, 74, respectively. 
Accordingly, the outputs of the source follower circuits 
(buffers) of the corresponding columns are transferred 
to the output buffer 55. Such transfer is achieved when 
the signal column selection transistors 53 in the respec- 
tive columns are successively conducted. As a result, 
the outputs of the source follower circuits (buffers) 
assigned to the (m-1 )th column, the mth column and the 
(m+1)th column, respectively, are supplied as an output 
voltage 70 through the output buffer 55. The output from 
the nth-row/(m-1)th-column pixel is generally desig- 
nated by a reference numeral of 75. 

After completion of the output from all the pixels in 
the nth row, the (n+1)th row is to be selected. When the 
(n+1)th row is selected, the pixel reset transistors 80 in 
the nth row are activated because the selected-row- 
power-supply line 79 in the (n+1)th row also serves as a 
pixel -reset -voltage-supply source in the nth row. This 
causes a reset operation for the nth row to be conducted 
in the period 62 during which the (n+1)th row is being 
selected. 

The row-select-voltage 65 supplied to the selected- 
row-power-supply line 79 in the nth row, has a clock 
identical with a (n-1 )th row reset clock 81 supplied to the 
input portions of the pixel reset transistors 80 in the (n- 
1)th row. The row-select-voltage 66 supplied to the 
selected-row-power-supply line 79 in the (n+1)th row 
has a clock identical with an nth row reset clock 82 sup- 
plied to the input portions of the pixel reset transistors 
80 in the nth row. 

(Fourth Embodiment) 

Fig. 6 is a view illustrating the circuit of a physical 
quantity distribution sensor according to the fourth 
embodiment of the present invention. In the following, 
there is omitted a description of those parts in the fourth 
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embodiment which are similar in arrangement to parts 
in the third embodiment. 

The fourth embodiment differs from the third 
embodiment in that the column selection transistor 92 in 
each column selection driver 91 also serves as an elec- 
tric current switch of the source follower circuit in a 
selected column. 

Each of the first to third embodiments of the present 
invention and the prior art, is arranged such that, in a 
period during which a row is being selected, an electric 
current flows in the source follower circuits (buffers) of 
all the columns. A solid-state imaging device as an 
example generally has hundreds or thousands of col- 
umns. This results in enormous power consumption. 
However, the fourth embodiment is designed such that 
an electric current flows only in the source follower cir- 
cuit in a selected column. This reduces the power con- 
sumption to the order of about one over hundreds to 
about one over thousands. Particularly, each of the first 
to third embodiments is arranged such that the electric 
currents in all the source follower circuits in the same 
row are supplied through the selected-row-power-sup- 
ply line 41 , 79. Accordingly, when the current capacity of 
each power supply line 41, 79 is small, there is a possi- 
bility of each source follower circuit not operating nor- 
mally due to voltage drop. According to the fourth 
embodiment, an electric current selectively flows only in 
the source follower circuit in a selected column. Thus, 
the problem above-mentioned can be solved. 

(Fifth Embodiment) 

Fig. 7 is a view illustrating the arrangement of a 
physical quantity distribution sensor according to the 
fifth embodiment of the present invention. In the follow- 
ing, there is omitted a description of those parts in the 
fifth embodiment which are similar in arrangement to 
parts in the fourth embodiment. 

The fifth embodiment differs from the fourth embod- 
iment in that the output of each source follower circuit is 
connected to a corresponding horizontal signal line 93 
through a column selection transistor 92. According to 
the fourth embodiment, all the vertical signal lines 43 
are always connected to one another. It is therefore 
required that when a selected column is changed, the 
source follower circuit in the newly selected column 
electrically charges all of the vertical signal lines 43. 
Accordingly, the time constant of each source follower 
circuit is required to be small to bring each source fol- 
lower circuit into a steady state as early as possible. To 
this end. the driving transistor 35 in each pixel 32 must 
be increased in size. In view of the miniaturization of the 
sensor, however, restrictions are imposed to the sizes of 
each driving transistor 35. 

According to the fifth embodiment, the output por- 
tion of the source follower circuit in a selected column is 
not connected to the vertical signal lines 43 in other col- 
umns. Thus, the capacitance to be electrically charged 



by one source follower circuit is reduced to the order of 
one over hundreds to one over thousands as compared 
with the fourth embodiment. This hardly causes trouble 
of lengthening the electrically charging time. According 
5 to the fifth embodiment, the load transistors 44 respec- 
tively assigned to the columns may be replaced with a 
single common load transistor. 



10 



(Sixth Embodiment) 



Fig. 8 illustrates the circuit arrangement of a physi- 
cal quantity distribution sensor according to the sixth 
embodiment of the present invention. In the following, 
there is omitted a description of those parts in the sixth 
is embodiment which are similar in arrangement to parts 
in the fourth embodiment. 

The sixth embodiment differs from each of the 
fourth and fifth embodiments in the following points (a), 
(b) and (c). 

20 

(a) In each pixel, an electric current control column 
selection transistor 95 is disposed independently 
from the column selection transistor 92. 

25 (b) The gate of each electric current control column 
selection transistor 95 is connected to the corre- 
sponding output portion 51 of the shift register 50 
for column selection. 

30 (c) Each vertical signal line 43 is connected to the 
horizontal signal line 93 through the associated col- 
umn selection transistor 92. 

With the arrangement above-mentioned, an electric 
35 current flows only in the source follower circuit in a 
selected column. Further, only the vertical signal line 43 
for a selected column is connected to the horizontal sig- 
nal line 93, and only the load transistor 44 in the 
selected column functions as the load transistor of the 
40 source follower circuit. 

(Seventh Embodiment) 

Fig. 9 illustrates the circuit arrangement of a physi- 
45 cal quantity distribution sensor according to the seventh 
embodiment of the present invention. In the following, 
there is omitted a description of those parts in the sev- 
enth embodiment which are similar in arrangement to 
parts in the sixth embodiment. 
so According to each of the fourth to sixth embodi- 
ments, each column selection period for signal reading 
is equal to each column selection period for letting flow 
an electric current in each source follower circuit This 
causes no inconvenience when a time constant during 
55 which the output of each source follower circuit is 
brought into a steady state from the time an electric cur- 
rent starts flowing therein, is sufficiently small as com- 
pared with a period during which a signal in a selected 
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column is supplied. However, there are instances where 
the electric current driving ability of each driving transis- 
tor 35 cannot suff icientiy be increased in view of size or 
the like, or where capacitance of each vertical signal 
line 43 is not large due to a large number of pixels 
arranged in the vertical direction. In such instances, 
each period during which an electric current flows in 
each source follower circuit, is required to be longer 
than each signal output period. 

The seventh embodiment is designed such that a 
time period during which an electric current flows in a 
certain source follower circuit can be determined inde- 
pendently from the signal output period. More specifi- 
cally, a voltage generating circuit section 97 is disposed 
in each column. Each voltage generating circuit section 
97 comprises a first input portion 98, a second input 
portion 99 and an output portion 1 00, and is arranged to 
supply a predetermined potential to the output portion 
100 in a period between the time when the first input 
portion 98 receives a predetermined signal and the time 
when the second input portion 99 receives a predeter- 
mined signal. 

The following description will discuss the voltage 
generating circuit section 97 for the source follower cir- 
cuit in the mth column. The first input portion 98 of the 
voltage generating circuit section 97 is connected to an 
output portion for the (m-1)th column 51 -a of the shift 
register for column selection 50. The second input por- 
tion 99 of the voltage generating circuit section 97 is 
connected to an output portion for the (m+1)th column 
51 -b of the shift register for column selection 50. The 
voltage output portion 100 in the mth column is con- 
nected to the gate of the electric current control column 
selection transistor 95 in the mth column. 

When the (m-1)th column is selected by the shift 
register 50, the voltage generating circuit section 97 in 
the mth column receives an output from the output por- 
tion for the (m-1)th column 51 -a of the shift register 50 
through the first input portion 98. Then, the voltage gen- 
erating circuit section 97 increases the potential of the 
output portion 100 in the mth column from LOW to 
HIGH, and maintains the potential thus increased. 
Accordingly, before the mth column is actually selected, 
an electric current starts flowing in the source follower 
circuit in the mth column, thus starting a data reading 
operation. Thereafter, when the (m+1)th column is 
selected by the shift register for column selection 50, the 
voltage generating circuit section 97 in the mth column 
receives, through the second input portion 99, an output 
from the output portion for the (m+1)th column 51 -b of 
the shift register for column selection 50, and then stops 
operating. More specifically, the output portion 100 in 
the mth column is lowered in potential from HIGH to 
LOW to finish the reading operation using the source 
follower circuit in the mth column. 



(Eighth Embodiment) 

Fig. 10 is a view illustrating the arrangement of a 
main portion of a physical quantity distribution sensor 

5 according to the eighth embodiment of the present 
invention. Basically, the eighth embodiment has an 
arrangement similar to that of the seventh embodiment, 
but is different therefrom in the voltage generating cir- 
cuit section. In the following, there is omitted a descrip- 

10 tion of those parts in the eighth embodiment which are 
similar in arrangement to parts in the seventh embodi- 
ment. 

A voltage generating circuit section 101 in Fig. 10 
corresponds to an electric current control selection volt- 

15 age generating circuit section 97 in Fig. 9, and is a cir- 
cuit having a known arrangement which is called a static 
RS flip-flop circuit or a bistable unit. 

The circuit section 101 has a first power supply 
input portion (Vdd) 102, a second power supply input 

20 portion (Vss) 103, a first input portion 104, a second 
input portion 105 and an output portion 106. Inside of 
the circuit section 101. six transistors are mutually con- 
nected as shown in Fig. 10. The first input portion 104, 
the second input portion 105 and the output portion 106 

25 respectively correspond to the first input portion 98, the 
second input portion 99 and the electric current control 
selection voltage output portion 1 00 of each electric cur- 
rent control selection voltage generating circuit section 
97 in Fig. 9. 

30 This circuit section 1 01 is a so-called bistable circuit 
and is operated such that the output portion 106 is 
brought into a first power voltage state by a positive 
pulse given to the first input portion 104 and that the 
output portion 106 is brought into a second power voK- 

35 age state by a positive pulse given to the second input 
portion 105. 

With reference to Fig. 11, the following description 
will discuss a method of driving the sensor according to 
the eighth embodiment. 

40 In Fig. 1 1 , column selection voltages 110.111.112 
for the (m-1)th column, the mth column, the (m+1)th col- 
umn are voltages of the output portions 51 of the shift 
register for column selection 50. Column selection 
pulses 113, 114, 115 respectively show the selection 

45 states of the (m-1)th column, the mth column, the 
(m+1)th column. Electric current control column selec- 
tion voltages 1 16, 117, 1 18 for the (m-1)th column, the 
mth column, the (m+1)th column, are voltages of the 
output portions 106 of the electric current control selec- 

50 tion voltage generating circuit sections 101 for the (m- 
1)th column, the mth column, the (m+1)th column. Elec- 
tric current control column selection pulses 119, 120, 
121 respectively show the electric current control selec- 
tion states of the (m-1)th column, the mth column, the 

55 (m+1)th column. 

In the following description, the electric current con- 
trol column selection pulse 120 for the mth column is 
taken as an example. The pulse 120 is brought into the 
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first power supply voltage state at the rising of the (m- 
1)th column selection pulse 113, and is brought into the 
second power voltage state at the rising of the (m+1)th 
column selection pulse 115. More specifically, an elec- 
tric current starts flowing in the source follower circuit in 5 
the mth column before the mth column is selected as a 
column to be supplied, and the flew of an electric cur- 
rent in the source follower circuit in the mth column is 
stopped after the output in the mth column has been fin- 
ished. 70 

According to the eighth embodiment, the wirings 
are installed such that the pulse 120 for the mth column 
rises at the rising of the (m-1)th column selection pulse 
113, and falls at the rising of the (m+1)th column selec- 
tion pulse 115. However, it is a matter of course that pro- is 
vision may be made such that the pulse 120 rises at the 
rising of a further preceding column selection pulse. 
With such an arrangement, an electric current can flow 
in the source follower circuit earlier. As to the falling of 
the pulse 120, too, it is possible to set, as necessary, 20 
such that the pulse 120 falls later than the rising of the 
pulse 115. 

A so-called bistable unit is shown in Fig. 10, as a 
specific example of the voltage generating circuit sec- 
tion for the electric current control section. However, the 25 
circuit section is not limited to such a circuit arrange- 
ment, but a CMOS circuit of such a bistable unit or other 
logic circuit may also be used. As an example, there is 
shown a circuit of which output rises or falls at the rising 
of a clock applied to an input portion thereof. However, 30 
there may also be used a circuit of which output rises or 
falls at the falling of a clock applied to an input portion 
thereof. 

In the foregoing, the description has been made of 
each of the fourth to eighth embodiments having the 35 
arrangement of pixels and row selection portions identi- 
cal with that of the third embodiment. However, each of 
the fourth to eighth embodiments may have an arrange- 
ment of pixels and row selection portions identical with 
that of each of the first to third embodiments, or identical 40 
with that of prior art. 

In the arrangement of prior art in Fig. 12, it is only 
the vertical signal lines 1 3 and the power supply lines 1 7 
that are required to be of low resistance (large electric 
current capacity). In the pixels 2 severely limited in view 
of designing, these lines 13, 17 can be disposed in par- 
allel to each other and can be formed in the same wiring 
layer (for example, metallic layer) of low resistance. In 
each of the embodiments of the present invention 
shown in Figs. 1 to 1 1 , however, it is the selected-row- 
power-supply lines 41 and the vertical signal lines 43 
that are required to be of low resistance (large electric 
current capacitance). As shown in Fig. 1 , these liens 41 , 
43 are not parallel to each other, but are at right angles 
to each other. To achieve each embodiment of the 
present invention, it is much easier to form these lines 
41 , 43 by wiring layers different in level from each other, 
than to form these lines 41 , 43 by the same wiring layer. 



In each of the embodiments above-mentioned, the 
description has been made, for simplification, of the 
arrangement having photoelectric conversion/storage 
sections serving as photoelectric conversion elements 
and also as signal electric charge storage elements. 
However, it is a matter of course that the present inven- 
tion may be arranged such that photoelectric conversion 
elements and signal electric charge storage elements 
are independently disposed. 

In the foregoing, the description has been made of 
the arrangement in which each output is supplied 
through the output buffer. However, it is apparent that 
the output buffer is not an indispensable element of the 
present invention. 

Further, the foregoing description has been made 
with a solid-state imaging device taken as an example. 
However, when the sensor is equipped with sensor ele- 
ments for sensing the physical quantity of x-rays, infra- 
red rays, temperature, a magnetic field, an electric field, 
pressure or the like, and when provision is made such 
that the potential of each sensor elements changed due 
to received physical quantity, is transferred to the gate of 
each driving transistor, it is a matter of course that the 
present invention is also effective for a general physical 
quantity distribution sensor for other substance than 
light. 

Further, the foregoing description has been made 
of the arrangement in which the unit cells are two- 
dimensionally arranged. However, the present invention 
is effective for the arrangement in which the unit cells 
are one<iimensionally arranged. 

In each of the embodiments above-mentioned, a 
shift register is used for each of row and column selec- 
tors. However, a decoder may be used, instead of such 
a shift register, with similar effects produced. 

According to the present invention, the lines each 
interconnecting a row of pixels have a row selection 
function, a power voltage supply function and a reset 
function, thus achieving a physical quantity distribution 
sensor simple in arrangement. 

Claims 

1 . A physical quantity distribution sensor comprising : 



45 

a plurality of sensor/storage sections each hav- 
ing a sensor element for sensing a received 
physical quantity and a storage element for 
storing information of the physical quantity 
so sensed by said sensor element; 

a selector for selecting at least one of said plu- 
rality of sensor/storage sections; and 

55 a plurality of buffers each capable of detecting 

and supplying the information stored in at least 
one selected sensor/storage section, 

wherein said sensor further comprises 
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at least one selection signal transfer line for 
transferring an output of said selector, and 

wherein power supply input portions of 
said buffers is connected to said selection sig- 
nal transfer line, and said buffers is operated 5 
using, as a power voltage, the output of said 
selector entered into said buffers through said 
selection signal transfer line. 

2. The physical quantity distribution sensor of Claim 1 , 10 
wherein the physical quantity sensed by said sen- 
sor element is a light intensity. 

3. The physical quantity distribution sensor of Claim 1 . 
wherein said selector comprises: 15 

a main portion for supplying a selection signal 
for selecting at least one of said plurality of sen- 
sor/storage sections; and 

20 

at least one selection driver arranged to supply, 
in response to said selection signal, a power 
voltage to said selection signal transfer line 
connected to said at least one sensor/storage 
section selected from said plurality of sen- 25 
sor/storage sections. 

4. The physical quantity distribution sensor of Claim 3, 
wherein 

an output portion of said main portion is con- 30 
nected to an input portion of said selection driver, 
and 

said selection driver has an embedded tran- 
sistor of which a gating control input portion is con- 
nected to said input portion of said selection driver. 35 

5. The physical quantity distribution sensor of Claim 3, 
wherein said selection driver has a first output por- 
tion for supplying said power voltage and a second 
output portion for supplying a reset signal, 40 

said first output portion being connected to 
said selection signal transfer line, and 

said second output portion being connected 
to a reset signal transfer line. 

45 

6. The physical quantity distribution sensor of Claim 5, 
wherein said selection driver has at least two tran- 
sistors, 

said at least two transistors being commonly 
connected to the output portion of said main portion so 
and conducted when said main portion supplies 
said selection signal. 

7. The physical quantity distribution sensor of Claim 5, 
further comprising a plurality of reset elements 55 
each assigned to each of said plurality of sen- 
sor/storage sections and arranged to reset each of 
said storage elements, 
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a power input portion of each of said reset 
elements being connected to said selection signal 
transfer line, and 

a control input portion of each of said reset 
elements being connected to said reset signal 
transfer line. 

8. A physical quantity distribution sensor having a plu- 
rality of unit cells arranged in N rows and M col- 
umns (each of N and M being a natural number not 
less than 2), 

each of said plurality of unit cells comprising 
(i) a sensor/storage section having (a) a sensor ele- 
ment for sensing a physical quantity and (b) a stor- 
age element for storing information of the physical 
quantity sensed by said sensor element, and (it) a 
reset element for resetting said storage element 

wherein said sensor comprises: 

a row selector for selecting one row out of said 
N rows; 

buffers in said M columns each for detecting 
and supplying information stored in the storage 
element of the sensor/storage section in a 
selected row; and 

N selection signal transfer lines each for trans- 
ferring an output signal of said row selector to 
each of said N rows, and 

power supply input portions of said buffers in 
said M columns being connected to said N 
selection signal transfer lines, and arranged to 
receive a power voltage through the selection 
signal transfer line in a selected row. 

9. The physical quantity distribution sensor of Claim 8, 
wherein the selection signal transfer line in the nth 

row (n =2,3 N) is connected to input portions of 

the reset elements in the (n-1)th row. 

1 0. The physical quantity distribution sensor of Claim 8. 
wherein each of said buffers in said M columns has 
a source follower circuit comprising (i) a plurality of 
drive elements respectively assigned to the unit 
cells of each column and (ii) at least one load ele- 
ment connected to said plurality of drive elements. 

1 1 . The physical quantity distribution sensor of Claim 8, 
wherein each of said plurality of unit cells further 
comprises a switching element for controlling the 
electric connection/disconnection between the sen- 
sor/storage section and its corresponding buffer, 

control input potions of the switching ele- 
ments in each row being connected to the selection 
signal transfer fine in each row. 
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12. A physical quantity distribution sensor comprising: 

sensor/storage sections each of which is dis- 
posed in each of a plurality of unit cells in a 
region to be sensed and stored and each of 
which comprises a sensor element for sensing 
a received physical quantity and a storage ele- 
ment for storing the information of sensed 
physical quantity; 

a plurality of buffers each of which is assigned 
to at least one sensor/storage section and each 
of which is arranged to detect and supply the 
information stored in the sensor element of 
said sensor/storage section; and 

a selector for selecting at least one sensor/stor- 
age section, 

each of said plurality of buffers comprising an 
electric current control element for controlling 
the electric current flowing in each buffer, 

an control input portion of each of said electric 
current control elements being connected to 
each of output portions of said selector, and 
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only the buffer assigned to said sensor/storage 
section selected by said selector being oper- 
ated. 30 



A physical quantity distribution sensor having a plu- 
rality of unit cells arranged in N rows and M col- 
umns (N being a natural number not less than 1 and 
M being a natural number not less than 2), each of 
said plurality of unit cells comprising (i) a sen- 
sor/storage section having (a) a sensor element for 
sensing a physical quantity and (b) a storage ele- 
ment for storing the information of physical quantity 
sensed by said sensor element, and (ii) a reset ele- 
ment for resetting said storage element, 
wherein said sensor comprises: 



a column selector for selecting one column out 
of said M columns; and 



35 



40 



45 



buffers in said M columns each for detecting 
and supplying the information stored in the 
storage element of at least one sensor/storage 
section in a selected column, so 

output portions of said column selector being 
respectively connected to input portions of 
electric current control elements of said buffers. 



a sensor output portion for externally supplying 
a signal supplied from the output portion of 
each of said buffers; 

an output signal transfer line connected to said 
sensor output portion directly or through an 
impedance conversion section; and 

switching elements for controlling the electric 
connection/disconnection between said output 
portions of said buffers and said output signal 
transfer line, 

said output portions of said column selector 
being respectively connected to control input 
portions of said switching elements. 

15. The physical quantity distribution sensor of Claim 
14, wherein said switching elements are disposed 
between said input portions of said electric current 
control elements and said output portions of said 
buffers for controlling the electric conduction/non- 
conduction between said electric current control 
elements and said buffers. 

1 6. A physical quantity distribution sensor having a plu- 
rality of unit cells arranged in N rows and M col- 
umns (N being a natural number not less than 1 and 
M being a natural number not less than 2), each of 
said plurality of unit cells comprising (i) a sen- 
sor/storage section having (a) a sensor element for 
sensing a physical quantity and (b) a storage ele- 
ment for storing the information of physical quantity 
sensed by said sensor element, and (ii) a reset ele- 
ment for resetting said storage element, 

wherein said sensor comprises: 

a column selector for selecting one column out 
of said M columns; 

buffers in said M columns each for detecting 
and supplying the information stored in the 
storage element of at least one sensor/storage 
section in a selected column; 

a sensor output portion for externally supplying 
a signal supplied from the output portion of 
each of said buffers; 

an output signal transfer line connected to said 
sensor output portion directly or through an 
impedance conversion section; and 



14. The physical quantity distribution sensor of Claim 
13. further comprising: 



switching elements arranged such that an elec- 
55 trie current flows in the buffer in a column 

selected by said column selector. 

17. The physical quantity distribution sensor of Claim 
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16, wherein said switching elements are arranged 
to control the electric connection/disconnection 
between said output signal transfer line and said 
output portions of said buffers such that said output 
signal transfer line is not electrically connected to 
the output portions of the buffers in the columns not 
being selected. 

18. The physical quantity distribution sensor according 
to any of Claims 16 and 1 7, wherein 

each of said buffers in said M columns com- 
prises an electric current control circuit having a 
first input portion and a second input portion for 
operating each of said buffers between the time 
when said first input portion receives a predeter- 
mined signal and the time when said second input 
portion receives a predetermined signal, and 

the first input portion of the electric current 
control circuit of the buffer in the rrtth column is con- 
nected to said column selector at its output portion 
for the (m-a)th column (a £ 1), and the second input 
portion of said electric current control circuit of said 
buffer in the mth column is connected to said col- 
umn selector at its output portion for the (m-b)th col- 
umn (b £ 1). 

19. The physical quantity distribution sensor of Claim 
18, wherein each of said electric current control cir- 
cuits is formed of a bistable circuit. 

20. The physical quantity distribution sensor of Claim 
10, wherein a wiring layer for connecting said driv- 
ing elements to said load elements is different in 
level from a layer of said selection signal transfer 
lines. 

21 . A method of driving a physical quantity distribution 
sensor which comprises (i) sensor/storage sections 
each of which is disposed in each of a plurality of 
unit cells and each of which includes a sensor ele- 
ment for sensing a received physical quantity and a 
storage element for storing the information of phys- 
ical quantity sensed by said sensor element, and (ii) 
buffers each for detecting and supplying the infor- 
mation stored in the storage element of at least one 
sensor/storage section, and in which at least one 
selection signal transfer line of a selector for select- 
ing a portion of said plurality of unit cells, is electri- 
cally connected to power supply input portions of 
said buffers, 

wherein selection of a row to be read out is 
conducted by supplying a power voltage to the buff- 
ers of the row to be selected. 

22. A method of driving a physical quantity distribution 
sensor which comprises (i) sensor/storage sections 
each of which is disposed in each of a plurality of 
unit cells and each of which includes a sensor ele- 



ment for sensing a received physical quantity and a 
storage element for storing the information of phys- 
ical quantity sensed by said sensor element, and (ii) 
buffers each for detecting and supplying the infor- 
mation stored in the storage element of at least one 
sensor/storage section, and in which at least one 
selection signal transfer line of a first selector for 
selecting a portion of said plurality of unit cells, is 
electrically connected to power supply input por- 
tions of said buffers, 

wherein selection in the nth row to be read 
out is conducted simultaneously with selection of 
the (n-1)th row to be reset. 

23. A method of driving a physical quantity distribution 
sensor which comprises (i) sensor/storage sections 
each of which is disposed in each of a plurality of 
unit cells and each of which includes a sensor ele- 
ment for sensing a received physical quantity and a 
storage element for storing the information of phys- 
ical quantity sensed by said sensor element, and (ii) 
buffers each for detecting and supplying the infor- 
mation stored in the storage element of at least one 
sensor/storage section, and in which output por- 
tions of a second selector for column selection are 
connected to input portions of electric current con- 
trol means of said buffers, 

wherein column selection and control of an 
electric current flowing in the buffer in a selected 
column are conducted at the same timing. 

24. A method of driving a physical quantity distribution 
sensor which comprises (0 sensor/storage sections 
each of which is disposed in each of a plurality of 
unit cells and each of which includes a sensor ele- 
ment for sensing a received physical quantity and a 
storage element for storing the information of phys- 
ical quantity sensed by said sensor element, and (ii) 
buffers each for sensing and supplying the informa- 
tion stored in the storage element of at least one 
sensor/storage section, and in which a first input 
portion of an electric current control means of the 
buffer in the mth column is connected to a column 
selector at its output portion for the (m-a)th column 
(a ^ 1), and in which a second input portion of said 
electric current control means of said buffer in said 
mth column is connected to said column selector at 
its output portion for the (m-b)th column (b £ 1), 

wherein an electric current in said buffer in 
said mth column rises at the time when the (m-a)th 
column is selected, and falls at the time when the 
(m-b)th column is selected. 

25. A method of producing a physical quantity distribu- 
tion sensor having a plurality of unit cells arranged 
in N rows and M columns (each of N and M being a 
natural number not less than 2), each of said plural- 
ity of unit cells comprising (i) a sensor/storage sec- 
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tion having (a) a sensor element for sensing a 
physical quantity and (b) a storage element for stor- 
ing the information of physical quantity sensed by 
said sensor element, and (ii) a reset element for 
resetting said storage element, 

wherein said sensor comprises: 

a row selector for selecting one row out of said 
N rows; 

buffers in said M columns each for detecting 
and supplying the information stored in the 
storage element of the sensor/storage section 
in a selected row; and 

N selection signal transfer lines each for trans- 
ferring an output signal of said row selector to 
each of said N rows, 



power supply input portions of said buffers in 20 
said M columns being connected to said N 
selection signal transfer lines, and arranged to 
receive a power voltage through the selection 
signal transfer line in a selected row, 

25 

each of said buffers in said M columns having a 
source follower circuit comprising a plurality of 
driving elements assigned to the unit cells of 
each column, and at least one load element 
connected to said driving elements, 30 

said physical quantity distribution sensor pro- 
ducing method comprising: 

a step of forming said selection signal 35 
transfer lines; and 

a step of forming a wiring layer for connect- 
ing said driving elements to said load ele- 
ments. 40 

said two steps forming two wirings different 
in level from each other. 
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